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Abstract
This thesis is concerned with the question at which regions in which countries the European Union
should aim its regional policy. A further specification to seven different sectors is made. The sectors
are divided in Agriculture and Fishing, Industry, Construction, Services, Wholesale and Retail Trade
plus hotels and restaurants plus transport, Financial intermediation plus real estate and finally Public
administration plus community services. With the help of existing literature determinants of a
favorable investment climate are indicated and analyzed. This should help to form a general idea of
what attracts private investment. Eventually, every region should be able to maintain its economic
growth without the help of national or supra-national institution. Enough private investments are a
profound base for economic growth. Each government has a couple of instruments which it can use
to intervene in society and thereby try to achieve economic growth. These instruments will be
identified by an overview of the existing literature as well. The multiplier effects for the members of
the Economic and Monetary Union are calculated using data from Eurostat, the statistical database
of the European Union. The results are high multiplier values for the Construction, Agriculture,
Industry and Wholesale sector. The Service sector has an intermediate multiplier value and the
multiplier values for the Financial and Public sector are low. I also give predictions concerning the
multiplier values based on the literature. Another question this thesis tries to solve is whether there
is an correlation between GDP per capita and the multiplier values in a country. In the end I make
some recommendations concerning the regional policy of the European Union.
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Preface
This thesis is part of my Economics and Governance bachelor program. It is situated in the field of
spatial and regional economics. My central goal is to gain insight in which countries of the Economic
Monetary Union the best investment opportunities emerge. By means of a literature assessment I
hope to discover possible determinants of a favorable investment climate. In striving to achieve
economic growth it is important to involve private investors as well, since an government will not be
able to keep pumping money in struggling economies forever. An overview of the possible
government instruments will help to make clear which means the government has to reach its goals.
The central part of my thesis concerns calculating the multiplier effects for the member states of the
Economic and Monetary Union. An interesting question that arose during the construction of this
thesis was whether there is an correlation between GDP per capita and multiplier values. To answer
this question a regression test and a correlation test were performed. Finally the current regional
policy of the European Union was evaluated which led to a number of policy recommendations.
My supervisor is Prof. W.J.M. Heijman, to which I am very grateful for his support, his time and his
useful directions.

4

Contents
Abstract ................................................................................................................................................... 3
Preface..................................................................................................................................................... 4
Introduction............................................................................................................................................. 6
Chapter 1. What are the determinants of a favorable investment climate? .......................................... 7
Chapter 2. Government instruments .................................................................................................... 12
Chapter 3. What kind of stimulating measures are there? ................................................................... 15
Chapter 4. Predictions from the literature ............................................................................................ 19
Chapter 5 Calculating the multipliers .................................................................................................... 23
5.1 The Data ...................................................................................................................................... 23
5.2 The Results .................................................................................................................................. 30
Chapter 6. Conclusions .......................................................................................................................... 39
Chapter 7. Possible correlation between GDP and multiplier values ................................................... 44
Chapter 8. Recommendations .............................................................................................................. 55
Chapter 9. Discussion ............................................................................................................................ 57
Literature ............................................................................................................................................... 59
Appendix 1: A ranking of the multiplier values from the highest to the lowest value ......................... 62

5

Introduction
This thesis is dedicated to finding out in which regions and which sectors in the Economic Monetary
Union the best possibilities for stimulating the regional economy exist. To accomplish economic
growth private investors should invest in these economies as well , since no economy can rely on
government spending alone. In order to find out how policy can attract private investment
determinants of a favorable investments climate are evaluated in the first chapter. A government has
a number of instruments to its disposal, to give an overview of these instruments is the main
objective of the second chapter. Even more important to know is which stimulating measures a
government can implement, a question that will be answered in chapter three. The core objective of
this thesis is to calculate the multiplier effect of the regions in the Economic and Monetary Union.
The choice to limit the multiplier values to these areas, even though the regional policy of the
European Union as a whole will be taken as a guideline in forming recommendations because the
members of the Economic Monetary Union all have the same currency. There are input output tables
available in which the foreign currencies are converted into euro’s, but the exchange rate will change
over time and therefore one would need to be sure that all tables are converted using the exchange
rate of the same date. I was not able to find the exact dates the different countries used for
converting their currency to euro’s. I calculated the multipliers for seven key sectors, namely
Agriculture and fishing, Industry, Construction, Services, Wholesale and retail trade plus hotels and
restaurants plus transport, Financial intermediation plus real estate and finally Public administration
plus community services. The choice for these seven sectors was based on the fact that Eurostat uses
the division in these sectors in the employment figures. These figures I used in calculating the
multiplier values, and by choosing the same seven sectors I tried to reduce a possible bias in my
results. Prior to calculating the multipliers, predictions that can be made with regard to the existing
literature are given in chapter four. Then the processes of obtaining and processing the data and the
process of analyzing the results are described. This is the aim of the fifth chapter. The conclusions
that can be made with regard to the multiplier values I found are the central theme of the sixth
chapter. During the construction of this thesis the question arose whether GDP per capita is related
to the multiplier values. The seventh chapter therefore focuses on a regression test and a correlation
test to find out whether such an relation exists. In chapter eight the current regional policy of the
European Union is investigated this chapter concludes with a couple of policy recommendations.
Finally the last chapter discusses possible limitations of this thesis.
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Chapter 1. What are the determinants of a favorable investment
climate?
In this thesis stimulating measures by the government are regarded. First a number of determinants
of a favorable investment climate are identified. This will help to better direct possible investments
by the governments. In this chapter the focus lies on Foreign Direct Investment. When a government
wants to stimulate an economy they should realize that the government cannot stimulate the
economy forever. Therefore the economy should be self-sufficient in the long run. To achieve self
sufficiency it is important to attract private investments. One kind of private investments is foreign
direct investment. Therefore factors that attract foreign direct investment can be considered as
determinants of a favorable investment climate.
According to Mullen and Williams (2005) one of the important determinants of regional economic
growth is Foreign Direct Investment, which will be named FDI from now on. Mullen and Williams
(2005) note that not all FDI does indicate a positive impact on the regional economy(Mullen and
Williams,2005). Although FDI often raises the local wages, the impact on total employment in a
region seems to be small. An indirect effect of FDI, which may contribute to better economic
performance in the future, is the positive impact on regional export. Other externality effects are
technological improvement and innovation, knowledge spillovers and a more competitive market.
What is the theoretical relationship between FDI and regional growth? FDI is expected to improve
the level of knowledge, and thereby to stimulate technology and more production. If one looks at the
regional economic benefits ,the benefits are supposed to be strongest in the spaces where FDI first
manifested. This could be an explanation for differences in regional economic performance. It gives
us a possible policy rule for governments that want to stimulate regional growth. They should try to
attract a lot of FDI, mostly in sectors were technology improvements will lead to great gains.
Governments should try to find ways to stimulate the economy in such a way that the region will be
able to have sustained economic growth. One way to do so is to make the area more attractive for
FDI. It is important for a government to attract private investments as well, for the government
investments will have to come to an end eventually. Knowing what attracts FDI might help
governments to invest in those attributes that will encourage FDI.
In their article “Trends, Patterns and Australian Foreign Direct Investment” Sharma and Bandara
(2010) name a couple of indicators which can be related to positive investment opportunities. This
article of Sharma and Bandara (2010) might provide us with a clue of what indicates a positive
investment climate. Sharma and Bandara (2010) observe the determinants of Australian outward
investment, and since Australian investors invest heavily in Europe, the determinants they find may
apply to Europe in general as well. The countries having the biggest representation in the Australian
outward FDI are the United Kingdom, the United States and New Zealand. Together these countries
account for about 70% of Australia’s outward FDI (Sharma and Bandara,2010).The biggest part of
Australia’s outward investment takes place in the service and manufacturing sectors. Those sectors
form 95% of the outward investments. A number of indicators Sharma and Bandara (2010)name
frequently are an open economy, a big domestic market, a similar language, a similar culture and
equal institutions (Sharma and Bandara,2010).A big domestic market is an indicator for investment
opportunities since it offers possibilities for economies of scale. Heijman and Schipper (2010) define
economies of scale as the process whereby the cost per unit product decreases if the scale of
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production increases. Economies of scale can be both internal and external. Internal economies of
scale take place within the boundaries of a firm, whereas external economies of scale take place
between firms (Heijman and Schipper,2010). When we look at foreign investment equal institutions
are important, for they make it easier to participate in the new market. Institutions can be
considered as the formal and informal rules of the game. Another important determinant for foreign
investment is the existence of a cluster of regions or countries. An example of such a cluster is the
European Union. A cluster makes it easier for investors to gain access to much bigger markets.
Furthermore, the European Union has a positive effect on the stability of the region, reducing the
uncertainty that accompanies every investment. Sharma and Bandara (2010) name the economic
growth of the country that is invested in as another determinant of investment. A positive economic
growth indicates an economy with a high demand and thus a favorable investment climate. However,
this is not statistically proven. Sharma and Bandara (2010) also point at the openness of the economy
and economic stability of a country as indicators for investment opportunities. Economic stability
lowers the risk of investments, making the expected returns higher. An open market indicates the
economy has links with the economies of other countries, which the investor might want to serve as
well. Surprisingly enough Sharma and Bandara (2010) cannot find a significant effect of economic
stability. An explanation Sharma and Bandara (2010) give is that it might be quite hard for investors
to retreat once investments are made, which might be part of the explanation but still does not
explain why new investments would be made in instable economies.
Knowledge capital might also be an indicator for a favorable investment climate. But although one
would expect the presence of knowledge capital to be advantageous, Sharma and Bandara (2010)
even discovered a negative connection with regard to this indicator. This would mean that countries
with a high level of knowledge capital discourage (Australian) foreign investment. A very important
indicator for investment turns out to be the regional integration of regions and countries. The more
integration there is, the more investments are made. This could be due to the expansion possibilities
investors expect.
An article by Vivien Procher (2011) regards determinants for foreign investment in France. This
article might provide us with a good idea of indicators for investment opportunities as well, since
about 81 % of French investments are investments in Europe(Procher, 2011). One of the
observations made in this article is that foreign companies often form a cluster. This means new
French companies often locate where other French enterprises located before. The reason might be
that the trade costs are lower in this case, due to economies of scale. However, this should work for
companies of different nationalities as well. Therefore network effects might provide a better
explanation, for these network contacts could make it easier to locate in the same location as other
companies with the same nationality. Information about the market and possible investment
opportunities could be gained through these networks. The fact that French investors all speak the
same language and are used to the same culture might make these networks stronger. Furthermore
there are cluster effects that could explain the forming of clusters, often called agglomeration
effects. Agglomeration is the spatial concentration of businesses and can also be referred to as
external economies of scale. Agglomeration effects could be due to increasing returns to scale,
transaction costs and imperfect competition. If companies cluster spatially, the cost of transaction,
including transport costs, will be lower. A closely related concept is the growth pole. A growth pole is
a geographical concentration of economic activities (Heijman and Schipper,2010). There are four
types of growth poles (Heijman and Schipper, 2010). The planned growth pole, the income growth
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pole, the psychological growth pole and the technological growth pole. The planned growth pole is
most important with respect to this thesis, since it describes the process whereby planned
government actions stimulate the regional economic development. The income growth pole explains
the clustering of firms by the fact that income generated by the employees of the firm will generate
new demand. The psychological growth pole refers to the image a certain region has, which might
attract production if this image is positive. This might pose an opportunity for stimulating the
economy, if the government manages to improve the image of a certain region that may lead to
economic prosperity. The technological growth pole refers to a production chain, whereby there are
backward and forward linkages between the firms. These linkages indicate that the inputs for one
firm are the outputs from another firm in the same sector(Heijman and Schipper,2010). In this way
agglomeration clusters might form their own market, where market demand becomes endogenous.
Procher (2011) attributes part of economic growth to exchange rate stability. A volatile exchange
rate may lead to high uncertainty, which discourages investment. A model Procher describes that
captures investment location decisions is the mixed logit model. This model combines insights from
the conditional logit and the multiple logit model. In the conditional logit model only the regressors
vary over the alternatives, while in the multiple logit model is used when the regressors are not
allowed to vary over the alternatives. The mixed logit model is as follows:

In this model the binary variable is the dependent variable. The values can be respectively one or
zero, depending on whether a subsidiary has been located on a particular spot or not. An assumption
is made that the probability of a choice for one of two locations does not depend on a third location.
The probability that firm I chooses location J to locate is given by this mixed logit model. Xj stands for
location specific variables, for example labour costs. Wj indicates firm specific variables. The
subscript I indicates the I’th firm and j,l, or m denote the alternative options. The biggest hurdle for
this model is the stringent assumption that the probability ratio of the two locations has to be
independent of a third location (Procher, 2011).
One of the empirical findings of Procher (2011) is that the indicator for market demand is very
important. This can easily be explained, since market demand is an indicator for market potential.
Labour cost seems to have two effects. The first effect is that high wages can discourage investment,
since the production costs will be higher. But high wages are often a signal for high skilled workers,
which might encourage investment. The empirical findings suggest the first effect is stronger.
Procher stresses the importance of an equal culture. The tax rate a country imposes does seem to
have a negative effect on investment, although the statistical outcomes are not convincing(Procher,
2011).
Whereas Procher (2011) presents a mixed logit model that captures investment location decisions,
Bellak et al. (2010) present a empirical model of FDI:
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This model represents the inward FDI from country I to country J at time t, including a set of location
factors. Xit includes the relevant location factors that vary over time and over countries while Zij,t
contains variables that vary over time and country industry (Bellak et al, 2010).Yt stands for a matrix
of time dummies and a denotes country-industry-pair-specific effects which reflects the
consequences of time-invariant country, industry and country-industry factors. Eij,t represents the
error term. In Bellaks article a number of determinants for investment are given. Bellak et al.(2010)
indicate that larger markets will receive more FDI, the explanation might be that there are more
opportunities for greater profits. Furthermore a large GDP would lead to better infrastructure, labor
productivity and better institutions, and is thus considered as a good determinant for investment.
Tax rate will have an effect on the amount of investment, since lower tax rate will enable companies
to keep more of their profit. Higher Research and Development (R&D) expenditures will have a
positive effect on FDI since there will be more knowledge spillover effects. Bellak et al. (2010)
recognize the importance of equal institutions, since institutional barriers will diminish the
possibilities to invest. Riskier countries are associated with less FDI and higher inflation. Higher
inflation might have a negative effect on investment. High labor costs will discourage investment, for
it raises the cost of production. Likewise, high labor productivity improves the FDI. ICT often lowers
production costs, therefore it increases FDI(Bellak et al, 2010).
Mullen and Williams (2005), Sharma and Bandara (2010) and Procher (2011) all state the importance
of external economies of scale. In their book “International Economics, Theory and Policy” Krugman
and Obstfeld (2009) give an good overview of the benefits of an external economy of scale. They
name three main reasons why external economies of scale may be advantageous. These reasons are
specialized suppliers, labor market pooling and knowledge spillovers (Krugman and Obstfeld,2009).
Specialized suppliers can specialize completely in the delivery of some specialized equipment, once
the market for that kind of equipment is big enough. One individual firm is often not big enough to
provide a market for such a supplier, but a cluster of firms, specialized in the same activity can
provide a big market. The second reason for economies of scale Krugman and Obstfeld (2009) name
is labor market pooling. A cluster of firms does need a lot of employees. In an external economy of
scale a pooled labor market might form. Such a market can benefit both the workers and the firms.
The firms have a large supply of labor, and workers are more likely to find a job. Knowledge spillovers
can result in two ways. First, firms might be able to learn from their competitor by studying their
opponents products. The most important level of spillover results however from the informal
contacts of the employees. The employees all work in the same area, and therefore often encounter
each other in sport clubs, supermarkets and bars. They might learn from each other, which might
benefit all the firms in the cluster (Krugman and Obstfeld,2009).
Riedl’s (2010) article “Location factors of FDI and the growing services economy “ describes a number
of location determinants. The focus in her article is on the service sector, since this sector is
characterized by low installation costs. Low installation costs make it possible to make faster
adjustments in the FDI. Another reason to focus on the service sector is that the investment is largely
based on market-seeking motives (Riedl,2010). Riedl (2010)makes the connection between
government stimulation measures and FDI location factors. Since the FDI for services is much more
10

flexible than for manufactured products, governments should invest in this sector, leading to faster
growth responses. Riedl (2010) stresses the importance of access to a broad market, since services
mostly are consumed in the same spot as they are produced. Political risks seem to be a significant
determinant of investment, which might conflict with the findings of Sharma and Bandara (2010).
Riedl (2010) reports that the industrial concentration matters for investment opportunities. This can
be renamed as external economies of scale, where firms benefit from each other’s proximity.
Low production cost can also be seen as a determinant for investment, for they will make
investments more profitable. Low production costs can be due to a number of reasons. For example
low wages, a favorable tax system or a good infrastructure. If the wages are low the costs of labor
decreases, which will allow the firm to hire more employees and to produce at less costs. A low price
for capital goods might have a positive effect on production, since more labor can be substituted for
capital which will raise the labor productivity. A favorable tax system can stimulate production in
several ways: expenditures might be tax deductable or the tariffs for taxing profit can be small. A
good infrastructure reduces transportation tariffs, which leads to a lower price or a higher profit.
The availability of production factors might influence investment. If a specific regional location has
good access to raw materials, labor and capital goods it will give a good investment incentive.
We can find another investment determinant by looking at the core-periphery theory. The core areas
are the areas where economic growth is highest. In this area there are a number of positive features,
like having a big market available and agglomeration benefits. There might be negative features as
well. Examples of such negative features are high land prices, high wages and congestion. Congestion
is an example of a disadvantage of forming a cluster. Such negative features might encourage
companies to locate in the spillover or peripheral areas. These are the areas surrounding the core
(Heijman and Schipper,2010). Therefore a good infrastructure both in the core areas and the
spillover areas is essential for attracting investment.
A the above mentioned determinants apply to foreign investment although I am interested in
domestic stimulating measures. One should note however, that determinants for foreign direct
investment can pose a useful starting point for governments when they try to decide how and where
to stimulate the economy. The possible policy actions that can be derived from the determinants
mentioned in this chapter will be the focus of chapter two.
We can conclude that FDI is important. Table 1 shows the most important determinants of FDI and
indicates which author named them.
Table 1 the main determinants of FDI

Apart from these determinants it turned out that economies of scale will have a number of benefits.
The most important benefits are that an economy of scale will attract specialized suppliers, that
there is a pooled labor market and that knowledge spillovers will take place.
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Chapter 2. Government instruments
Once one knows what the determinants for a favorable investment climate are, one can start
thinking about the possible policy interventions that will lead to more economic growth and
production .But let us first consider what the common tools of the government are. In this chapter
the instruments available to a government will be considered.
A distinction in government tools that is often made is the division in regulation, voluntary action,
government expenditure and market based instruments. Regulatory instruments are often referred
to as “command and control”(Carter,2007).
Regulation is a policy instrument that is often used. Regulation “involves any attempt by the
government to influence the behavior of business and citizens whereby the governments defines
standards” (Carter,2007). There are three types of standards. Ambient standards, emission
standards and design standards. Ambient standards limit the total activity allowed in a certain area. If
this is specified per individual we arrive at the emission standards. Design standards specify which
techniques are allowed. Policymakers are often attracted to regulation, because it seems to be
predictable and effective, and precision goals seem to be achievable. The administrative work in
preparation and implementation of the regulation seems to be quite simple, certainly when a activity
is completely banned. In the case you ban an activity, monitoring becomes easier, for the only thing
you need to know is whether the activity takes place. (Carter,2007). The government has to make
sure the regulation is enforceable against a reasonable cost. There has to be a certain social basis,
otherwise the compliance costs might be far too high. Lately more and more criticism against
regulation is voiced. Too much regulation can form a regulation burden, indicating the extra
administrative procedures companies and persons have to undertake(Kam et al, 2008). A distinction
can be made between two types of arguments against regulation. Arguments that state regulation to
be inefficient and arguments that state regulation is ineffective. Efficiency arguments stress that with
the same amount of money, more could be achieved by the use of other instruments, since
regulation brings high cost for implementing, monitoring and enforcement. The ineffectiveness
argument claims that although regulation seems quite straightforward, it often misses its purpose
(Carter,2007).
Voluntary action is another instrument of the government. Voluntary action “involves individuals or
organizations doing things that are neither required by law nor encouraged by financial incentives”
(Carter,2007). Although voluntary action in itself is clearly no government instrument, the
government can undertake a number of actions to encourage voluntary action. Often this means the
government setting up some educational information campaign, to make citizens aware of certain
risks and opportunities, hoping that citizens will take their own responsibility or undertake a certain
activity(Kam et al, 2008). A voluntary agreement is another form of voluntary action. It is an
agreement made between companies and the government, which states a certain goal will be aimed
at. However this agreement is ,as the name already indicates, voluntary so there will be no sanctions
when the firm does not reach its goal. These voluntary agreements can often be found concerning
environmental issues. When voluntary agreements work they have a number of positive features.
Relating to the efficiency argument made before, these agreements are an efficient way of achieving
certain goals for firms will try to achieve their goals at the lowest possible cost. These voluntary
12

agreements also provide the opportunity to improve the relationship between the government and
the trade and industry. Of course there are also a number of disadvantages associated with voluntary
agreements. The empirical evidence on the results of voluntary agreements is not very convincing.
Often a voluntary agreement is made to postpone or prevent official regulating(Carter,2007).
Because voluntary agreements do not have enforcement mechanisms, compliance often is a
problem. The famous Dutch “poldermodel” is an example of a quite successful voluntary agreement.
In this system the Dutch government, employers and employees regularly meet to make voluntary
agreements.
Let us consider government expenditures. One of the forms of government expenditure is providing
a subsidy. Subsidizing is a way of encouraging beneficial activities, by making them cheaper. Often
the argument is made that subsidizing is a way of internalizing the positive external effects of a
certain activity. Subsidizing can be used to make it more attractive for companies to engage in
certain activities or to locate in a certain location. A disadvantage of subsidizing are the high
costs(Hindriks and Myles,2006). It is hard to predict how many persons will subscribe to a subsidy
exactly, although one can place a limit on the number of subsidies available. Another problem arising
when handing out subsidies to encourage a certain activity is that one cannot make a diction
between people or companies that were going to do so anyway and the people or firms that only
undertake a certain activity when it is subsidized (Carter,2007). This can be related back to the
efficiency statement, for subsidies clearly do not achieve policy goals in the cheapest way. Another
government expenditure instrument is government investments. By making these kind of
investments the government can make certain locations more attractive for the business sector to
locate.
Market based instruments is a generic term for instruments aiming to prevent certain activities from
happening by using the “polluter pays principle”. This principle states that the one who pollutes, and
mostly has the benefits, should also be the one to pay the cost of pollution (Carter,2007). An
example of a market based instrument is a commodity tax. If one wants to enjoy a certain good, one
has to pay the costs as well. Of course not all taxes aim at internalizing external effects. Taxes might
provide incentives to locate in a certain place as well. By implementing a favorable tax system a
certain area might attract more investors. A government can also discourage certain activities, by
implementing a more stringent tax system (Hindriks and Myles,2006). For governments taxes are a
relatively cheap measure, they even generate money. Of course taxes do have a couple of
disadvantages as well. One problem is that taxes distort the market, which might lead to a
deadweight loss. Another problem is that the tax has to be collected and enforced. These activities
have to be organized and financed as well. For politicians there is another important disadvantage of
taxes: they are not popular among the electorate, so by installing a too stringent tax system, they
may lose votes(Kam et al, 2008).
A second market based instrument is permit trading, mostly used in environmental policies. An
famous example is the emission trade system. The idea is simple. A certain limit of emissions is set,
more emissions are not allowed. An increase in emissions in one place has to be compensated by a
decrease of emissions in another place. Emission permits are allocated, and one is not allowed to
have more emission than one has permits. The companies that can reduce emission cheapest will
do so, and sell their permits. The companies that cannot reduce at low costs will decide to buy
permits. This ensures the system reduces emissions at the lowest costs (Carter,2007).
13

When using the instruments described above the government should always be aware of the
behavioral effect of those instruments. Using an instrument might lead to different reactions of the
population than were anticipated by the policymaker. A famous example of such an effect is the fact
that poor people in the United Kingdom started bricking up their windows when the window tax was
introduced by William III in 1696 (Hindriks and Myles, 2006).
In this chapter it became clear that there are four main government instruments. Table 2 gives an
overview of these instruments.
Table 2 government instruments

Since we now know the four most basic instruments of the government, we can focus on policy
measures to stimulate economic growth in specific regions. This will be discussed in chapter 3.
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Chapter 3. What kind of stimulating measures are there?
An example of a government that stimulated the economic growth is described by Seo (2009) in his
article about the construction of innovation cities in Korea. The Korean government tried to
stimulate the economic growth by three Comprehensive National Land Development (CNLD) plans.
These plans were aimed at expanding the infrastructure and improving the social and economic
conditions in Korea. A negative effect of the three CNLD plans was that a number of regions became
dependent on aid from the capital city. The government of Korea took two important measures in
stimulating the economic growth in the less developed areas of Korea. First they tried to reallocate
the surplus of social, economic and political activities from the core to the spillover areas. The
government tried to achieve this shift by reallocating a large number of political institutions.
Secondly they tried to make the less developed parts of the country less dependent on aid from the
capital city(Seo, 2009). The policy measures Korea has set out in order to achieve their goals might
provide us with an idea of what stimulating measures might be important. The first Korean measure
was to select the optimal locations and to expand infrastructure to and in these optimal locations.
The next measure was to decentralize the spatial areas and to develop regional growth centers and
regional settlement areas for a multi-centered national spatial structure. Finally the Korean
government wanted to expand regional growth centers to establish a decentralized national spatial
pattern(Seo,2009). Of course it is important take into account the spatial characteristics and history
of a country or region when planning to improve its economy.
This is a point underlined by Adams and Tiesdell (2010), who state that spatial planning is essentially
about “shaping and delivering tomorrows places”(Adams and Tiesdell,2010). They emphasize that
spatial planning should take into account that markets are socially constructed. Therefore spatial
planning should be seen as an interactive process. A government cannot simply install a measure
and think they will reach their goals. Governments have to take into account social and economic
factors. Adams and Tiesdell (2010) use behavioral economics to complement mainstream economics
in spatial planning. They define behavioral economics as “the study of the social, cognitive and
emotional biases that cause economic decisions to deviate from rational calculations”(Adams and
Tiesdell,2010). Three types of those deviations are non-standard preferences, non-standard believes
and non standard decision making. These all refer to the a non rational response from the
mainstream economics point of view. A number of more specific government instruments are
explored in their article. They make a distinction between those instruments on the basis of what the
instruments intend to do. The instruments are intended to shape, regulate and stimulate markets.
These three types can each again be divided in a couple of categories. If one looks at market-shaping
measures a subdivision is made in development, regulatory and indicative plans. Market-regulating
measures can be divided in development control and restrictive covenants. Finally stimulating
measures are development subsidies and compulsory purchase, lubricate market actions and
transactions. According to Adams and Tiesdell (2010) there are three impacts of spatial planning
which are macroeconomic, urban land economic and microeconomic impacts. Macroeconomic
impacts are the impacts that concern the overall welfare and the broad economic implications.
Urban and land economic implications concern the local impacts, such as land values. Microeconomic
impacts are the impacts on the firm and individual level (Adams and Tiesdell,2010).
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Now remember the determinants for a favorable investment climate we discovered in the previous
chapter. These determinants might be used as a guidance for policy makers. From the findings of
Williams and Mullen (2005) we can deduct a first policy rule. As Williams and Mullen (2005) pointed
out, high FDI stimulates regional growth. Therefore governments and policy makers should try to
make the location they want to give an economic boost more attractive to (foreign) investors. But
how to do so? Sharma and Bandara (2010) provided a couple of determinants for FDI. The first
determinant was an open economy. A government can achieve this goal by opening up its borders
and by lowering or eliminating its trade tariffs. The second determinant named by Sharma and
Bandara (2010) was the existence of a big domestic market. A policy maker might achieve this by
making sure there is a good infrastructure so there is a good access to the local markets. The next
determinants where a similar language, a similar culture and similar institutions. It will be quite hard
for a policymaker to change the culture and language of a certain area. A possible action the
government can undertake is to provide more and better education in the English language.
Changing the institutions is also a tough task. Institutions are not only formally determined but are
embedded in the social life as well. The existence of a cluster of regions or countries turned out to
have a positive effect on investments . The European Union is a good example of such a cluster of
countries. This might be one of the reasons for a country to join the European Union. Furthermore,
a stable political climate favors investment. Therefore a government or policy maker who wants to
stimulate the economic growth should try to form or maintain a stable region. And, although it
sounds quite obvious, the best way to stimulate economic growth is by having economic growth. This
means that a region which already experiences economic growth will attract more investment, which
in turn leads to more economic growth.
If there are economies of scale in a region, this often favors investment, as was explained by the
benefits Obstfeld and Krugman (2009) pointed out. But how can policymakers start an economy of
scale? This is the idea behind the planned growth pole. The government directs certain activities in a
certain place, and hopes this will make the region more attractive for other companies as well. The
government should of course only stimulate those activities that benefit from an economy of scale.
The process of starting a growth pole by the government is not easy, for the government will need a
lot of information regarding all kinds of economic and social factors. Therefore it is argued that a
government should stimulate existing growth poles by providing good infrastructure and favorable
tax systems. Another option is that the government provides subsidies for locating in a certain
region. In the previous chapter the concept of a psychological growth pole was introduced. This
concept might provide a policy rule for the government. If a certain area needs to attract more
investment this might be achieved by improving the image of this region.
Procher (2011) named exchange rate stability as a determinant of investment. Thus a policy maker
might try to maintain a stable exchange rate. There are a couple of exchange rate
mechanisms(LWEO,2000). The most “standard” situation is the situation in which the exchange rate
can vary freely over time. In this case there is no government interaction. The system with the
lightest form of government interaction is the controlled floating exchange rate system. In this case
the government intervenes in the exchange market when the exchange rate extremely rises or falls.
A bit more stringent system is the system called “flexible exchange rates within a certain bandwidth”.
The exchange rate is able to vary freely within this width, but as soon as the exchange rate reaches a
point outside the bandwidth the government will intervene by buying or selling its currency.
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Sometimes this system is referred to as “the snake in the tunnel”. The next system is the system of a
fixed exchange rate. In this case the government keeps the exchange rate artificially constant. If a
country has a fixed exchange rate between its currency and the currency of another country, it might
be a logical step to introduce a single currency. Of course this is an action with a lot of consequences.
Apart of the costs of introducing such a system, there will be a lot of political, social and economic
impacts. More importantly, whereas a government in principle is able to keep the first three systems
running by its own policy, when there is a single currency monetary policies have to be discussed
between the different countries.
A finding of Procher (2011) is that labor costs influence the investment in a certain region. Low labor
costs means lower input costs for the company. Therefore the policy maker might want to promote
moderate wages. This can be achieved by a tax system, or by promoting moderate wages during the
wage bargaining process. Another way of keeping the wages down is by attracting a large workforce.
If there are a lot of workers the price of a worker (the wage) will go down. Attracting a large
workforce can for instance be done by providing good housing, education and health care. By
providing sport clubs and parks social interaction might be stimulated, resulting in bigger knowledge
spillovers.
Bellak et. Al (2010) indicate a couple of determinants. They try to deduct policy options by looking at
how much certain determinants will improve by implementing what they describe as a “best practice
policy”. This entails implementing the most successful policy in a certain policy area. Bellak et. al
(2010) make a broad distinction in three groups of countries: CEEC (Central and East European)
countries, EU countries and US countries. According to the “best practice policy” technique the CEEC
countries can achieve the biggest growth by improving their infrastructure and R&D policies. The
European Union and the United States should focus on policies to reduce the share of low-skilled
workers.
Although Riedl (2010) did not name a lot of determinants for investment, she did pose a policy rule.
According to her article the government should promote especially the service sector. This sector
has relatively low installation cost, and therefore is able to react quite quick on government
stimulating measures.
The last determinant of investment discussed were low production costs. Low wages were already
named above, since it was one of the determinants Procher identified. Of course wages are not the
only factor which leads to low production costs. Low capital costs and a good infrastructure influence
production costs as well. The economic growth will benefit from a better infrastructure, so the
transportation and congestion costs will be low. Low capital costs might be achieved by providing
cheap loans.
Table 3 summarizes the different stimulating measures that can be deducted from the literature.
Now we know what determines a favorable investment climate, which government instruments
there are and which stimulating measures should be taken, I want to know in which region and in
which sector the European Union should invest. Therefore I calculate the multipliers of the different
sectors and regions in the European Monetary Union. But before I turn to that task I want to know
what multiplier values are predicted in the literature. This will be the focus of chapter 4.
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Table 3 Stimulating measures
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Chapter 4. Predictions from the literature
Before I turn to the task of actually calculating the multipliers by region and by sector, I first turn
towards the literature to find out which of the sectors is likely to have a high multiplier effect.
The sectors which I will discuss in this thesis are Agriculture and fishing, Industry, Construction,
Services, Wholesale and retail trade plus hotels and restaurants plus transport, Financial
intermediation plus real estate and finally Public administration plus community services.
Multiplier effects indicate the mechanism whereby the establishment or growth in one sector leads
to the establishment of growth in another sector (Domanski and Gwosdz,2010). In other words, a
multiplier tells us what is the return on one euro of investment. So, a multiplier of 1,5 means that the
investment of one euro has an effect of one euro and fifty cents. There are three important theories
that describe the multiplier effect. First, the economic base theory. This theory says that a city or a
region has an economic base which develops to satisfy external demand. There are two important
forms of economic activity. The endogenous activity, that is meant to fulfill the internal needs of the
economic base, and exogenous activity which forms the economic base. A multiplier then will tell
what kind of effect a change in the economic base will have on the regional economy. Another
theory that discusses multiplier effects is the input-output model. Where the economic base theory
only recognizes two sectors, the input output model focuses on more sectors, and tries to
understand how they are interlinked. Here the multipliers represent the impact on the economy
when one only gives an impulse to one sector. This is the theory that underlies the analysis in this
thesis. There is a third theory that deals with multiplier effects. This is the growth pole theory that
was mentioned already in the first chapter. The multiplier effects here are a representation of how
the growth pole affects it’s surrounding environment(Domanski and Gwosdz,2010). Because we
know the underlying economic theory, we can now focus on the multiplier effects for each of the
sectors I discuss in this thesis.
In his article “eat this recession” Roberts (2010) stresses the importance of the agricultural sector for
the whole economy. In his article he makes the point that in times of a recession politicians should
stimulate the agricultural sector for a number of reasons. The first reason is as compelling as it is
simple: people need food. In times of economic recession people can stop buying a lot of products,
but food is one of the necessities of life. This means that the agricultural sector is very stable. As was
already mentioned in the first chapter, stability is one of the determinants for investment, although
Sharma and Bandara (2010) did not find this effect to be significant. The fact that food is a necessity
means there is a bigger chance money aimed at stimulating the agricultural sector is actually spend.
Another important aspect of the agricultural sector is the fact that it still is relatively labor intensive,
which will lead to more wages paid, which in turn will lead to more consumption. Furthermore
agriculture will have both backward and forward linkages. The backward linkages are the products
and services needed for modern agriculture. In turn, agricultural products often form raw materials
in other production processes. Papadas and Dahl (1999) also recognize the fact that the agricultural
sector has to deal with both forward and backward linkages.
The industry sector often uses agricultural products in their production processes. In their research
Rim et. al (2005) find the strongest backward multiplier effects in the manufacturing industry (Rim et.
al ,2005).This means that when one stimulates the industry sector, this will have an effect on the
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sectors delivering to the industry sector. This could be a possible reason why investing in the industry
sector might be a good way to stimulate the national or regional economy. Domanski and Gwosdz
(2010) give a nice illustration of the multiplier effects in the manufacturing industry and in the service
sector, which is represented in figure 1. Here one can see how the multiplier effects in the industry
and service sector come about and through which processes. According to Domanski and Gwosdz
(2010) multiplier effects in the service sector are expected to be stronger than the multiplier effects
in the industry sector. It is important to make a distinction between the different types of business in
the industry sector.

Figure 1 multiplier effects in the manufacturing industry and service sector, Domanski and Gwosdz (2010)

The third sector for which I will deduct the multiplier is the construction sector. An important part of
the construction sector is the building of infrastructure. This infrastructure can be used for transport
by all other sectors. Good infrastructure reduces the transportation costs, which are often important
for a firm in determining where to locate. Benvenuti and Marangoni (1999) analyse the impact of
infrastructure developments in Italy. They conclude that a lack of infrastructure hindered economic
growth in Italy in 1999.They indicate how developments in the construction sector influence
economic growth in all productive sectors. A better infrastructure makes businesses more
competitive, and provides citizens with better services. In the short term investing in extra
infrastructure leads to more employment in this sector and therefore to higher consumption. This
consumption effect is also known as the induced effect. Then there are also indirect effects which
involve businesses that supply the construction sector(Benvenuti and Marangoni, 1999). In the long
term a better infrastructure network is established, making the region more attractive for all kinds of
businesses and investments. Another research, by Kofoworola and Gheewala (2008) also stresses the
importance of the construction sector. Their finding is that the effect of backward-linkages is
stronger than the effect of forward linkages. However, this research focused on a case-study in
Thailand so this results should be extra poled to the Economic and Monetary Union with some care.
The same goes for the research conducted by Rameezdeen and Ramachandra (2008), who analysed
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the multiplier effect of the construction sector in India, and found similar results as Benvenuti and
Marangoni (1999) and Kofoworola and Gheewala (2008). All three articles indicate the construction
sector to be a very important sector with high multipliers.
The service sector was already mentioned by Domanski and Gwosdz (2010), which stated that the
multiplier effects in the service sector were expected to be higher than in the industry sector.
Francois and Woerz (2008) explains the importance of the service sector in high and middle income
countries, where services dominate the domestic economic landscape. They stress the importance of
services as upstream inputs for the manufacturing production. Their article indicates the growth of
services in the export sector and the large effect of the information technology revolution on this
sector. As a final result they find proof that the importance of services as inputs in the post-industrial
economies has grown, whereby the extend of intermediate linkages in the current service-based
economies is larger than in the 1990s. On the other hand, in the article of Mohnen and Ten Raa
(2000) services are linked to the fact that more and more resources are devoted to services, but
productivity gains are limited. Therefore it is hard to predict whether the service industry will have a
large or a small multiplier.
The wholesale and retail trade, hotels, restaurants and transport sector is a very large and diverse
sector, which makes it harder to find a clear explanation of why the sector should or should not have
a large multiplier. According to O’Leary and Almond (2009) wholesale had a 4.5 % share in
employment and a 4.9% share in GDP in the period 1990-2002. Retail had a much higher share in
employment, 11.4%, but only a 5.6% share in GDP in the same period. Food and lodging accounted
for 7.4% of the employment and 2.7% of the average GDP. The transport sector had clearly the
smallest share in employment and GDP, 3.2 and 3.3 respectively. If we put all these numbers
together we arrive at a 26.5 % share in employment and a 16.5% share in the average GDP.
Therefore it is reasonable to expect quite a high multiplier effect.
Financial intermediation and real estate should be less important according to the article of O’Leary
and Almond (2009), for it accounts for 5.8% of the employment and 15.9 % of the average GDP.
Mohnen and Ten Raa (2000) are concerned with the sluggish growth in the financial and real estate
sector. They relate this sluggish growth to the problem of the before mentioned effect of low
productivity gains after investment in (financial) services. Therefore we should expect a low
multiplier for the financial sector.
Finally I turn to the public sector. Should an investment in the public sectors lead to great multipliers
elsewhere in the economy? The argument is often heard that the public sector is less productive than
the private sector. If this is the case, the multiplier effect in the public expenditure might be
considerably smaller than the other multipliers. But why would the government be less productive
than the private sector? This is explained by Baumol’s Law. This law starts with the fact that the
nature of the production technology in the public sector is different. The technology in the public
sector is mainly labor-intensive. More importantly, the type of production does not allow to
substitute capital for labor. But competition on the labor market ensures that the wages in the public
sector are just as high as the wages in the private sector, where capital substitution often is a
possibility. Technical advances in the private sector lead to increases in productivity. This means that
the marginal revenue increases, and since the wage should be equal to the marginal revenue, the
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wages increase as well. This leads to higher costs in the public sector, and since the public sector
cannot substitute labor for capital, the total expenditure on public services increases, without an
increase in productivity(Hindriks and Myles, 2006).
Table 4 gives an overview of the multiplier values that can be expected according to the literature.
Table 4 expected multiplier values

With these findings of the literature in mind, I will now deduct the multipliers for the regions in the
EMU countries.
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Chapter 5 Calculating the multipliers
5.1 The Data
In this thesis I calculate the multipliers for each country in the Economic Monetary Union (EMU). I
deliberately choose not to calculate multipliers for the complete European Union, since the
countries in the Economic Monetary Union all have the same currency, and are therefore easier to
compare. Because I want to be able to point out regional differences, I have to find some way to
divide the countries in different regions, for which I will use the NUTS classification. NUTS stands for
Nomenclature of Territorial Units for Statistics and is developed in the early 1970’s by Eurostat, the
statistical database of the European Commission. The NUTS divides Countries in a number of
regions. The highest NUTS level is NUTS 0, which is the country itself. Next is the NUTS 1 level, which
includes major economic regions within a country. The NUTS 1 regions in for example the
Netherlands are Noord-Nederland, Zuid-Nederland, West-Nederland and Oost-Nederland. After the
NUTS 1 level comes the NUTS 2 level. The NUTS 2 level includes basic regions for the application of
regional policies. The smallest level is the NUTS 3 level which classifies small regions for specific
diagnoses (EUROSTAT,2010). In this thesis I will calculate the multipliers for the NUTS 1 regions,
unless the country is so small there is no NUTS 1 region, in that case I will calculate the NUTS 2
region. There are 3 EMU countries for which the input output tables were not available. These
countries are Cyprus, Malta and Luxemburg. Luxemburg did have input output tables, but there were
very little data visible, due to a privacy policy that ensures there is no disclosure of data when the
output is produced by a very small number of firms. All the data I use is data over the year 2000,
unless explicitly stated otherwise.
An important database for calculating the multipliers for each country in the Economic Monetary
Union (EMU) is Eurostat (2009). To calculate the multipliers one needs to have the input output
tables for each country. Since I try to calculate the multipliers by sector and by region for each of the
EMU countries, I need the regional input output tables as well. Eurostat only provides national input
output tables. Therefore I will need to calculate the regional input output tables myself, using the
available data from Eurostat. But before I turn to the task of computing the regional input output
table, the national input output tables need to be compressed, for they simply contain too many
sectors. My interest is in seven broad key sectors. Therefore I combine a number of sectors to arrive
at a broader, more comprehensive sector.
Eurostat makes a distinction in about ninety-five sectors. The seven key sectors I will use in this thesis
are Agriculture and fishing, Industry, Construction, Services, Wholesale and retail trade plus hotels
and restaurants plus transport, Financial intermediation plus real estate and finally Public
administration plus community services. The sectors are grouped in this way because it is conform
the classification Eurostat uses for the data concerning employment , which I will need later on to
calculate the Location Quotients(European Commission, 2011).Each of the ninety-five sectors was
distributed to one of these broad categories. All the sectors belonging to the same broader sector
were aggregated. Table 1 gives an overview of which sectors are aggregated together. Table 2 is an
example of a compressed national input output table, in this case from Austria.
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Table 1 Compressed sectors
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Table 2 input output table Austria
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After compressing the national input output tables I have to calculate the regional input output
tables, which I do using the procedure described by Heijman and Schipper (2010). The first step in
deriving a regional input output table is to calculate the Location Quotient (LQ). The following
formula is given by Heijman and Schipper (2010):

Whereby denotes the output of sector i in region r,
denotes the total output in region r,
is the national output of sector i and
is the national output. In all cases i=1…n.
In short, this formula says that to calculate the Location Quotient one has to divide the relative share
of a certain sector in the regional economy by the relative share of the same sector in the national
economy. This technique was performed in the work of Jensen et al. (1979) as well. In their book
“regional economic planning” they describe a number of variations on the simple Location Quotient,
but I use the standard definition in this thesis.
Since there are no easily available data on the regional sectoral input and output, a similar measure
had to be used. In this thesis I use the employment rates at the regional and national level to
calculate the Location Quotients. This is according to the approach of Proietti and Musso (2011), who
try to estimate the euro area potential output growth and its decomposition according to the sources
of growth. One of the sources of growth they find is the employment rate (Proietti and Musso, 2011).
If one compares the employment in a sector in a certain region to the employment in that sector on
the country level, one should get a good estimate whether the sector is localized in the region or not.
I found employment rates for each sector and each region in the Eurostat database (European
Commission, 2011). For one of the regions in Belgium, the Brussels hoofdstedelijk gewest, data
about agriculture over the year 2000 are missing, so in this special case I use the data of the year
2001. Employment data for Estonia turned out not to be divided in other levels than the NUTS 0
level. Ireland and Slovakia do not have data for the NUTS 1 level, data are only available for the
NUTS 2 level, so I use those data instead. Data on Slovenia is only available on the NUTS 2 level, but
the data concerning the service sector are lacking.
With the help of the data on employment the relative shares for each sector in each region can be
calculated. The relative share for each sector in the whole country can be calculated in the same
way. Than the relative share of the region can be divided by the relative share of the country, which
gives the Location Quotient.
According to the approach described in Heijman and Schipper (2010) it can be assumed a sector is
localized in a region when the Location Quotient is equal to or greater than one. In this case it is
reasonable to assume the regional technical coefficient is equal to the national technical coefficient.
When the Location Quotient is less than one, the sector clearly is not localized in the region. To
compute the regional technical coefficient one has to multiply the national technical coefficient by
the Location Quotient.
To be able to multiply the Location Quotient with the national technical coefficient, the national
technical coefficient matrix has to be calculated. This is quite a simple task. The inter-sector and
intra-sector deliverances for each sector have to be divided by the total supply at basic prices for this
sector. This can be put together in a matrix, which is called the national technical coefficients matrix.
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Now we know how to construct the regional technical coefficients matrix as well. If the Location
Quotient of a sector in a region is equal or greater than one, the national coefficients can be copied
to the regional coefficient matrix. If the Location Quotient is smaller than one, the Location Quotient
has to be multiplied with the national coefficients.
After calculating the regional coefficient matrix, I am able to calculate the regional inter-sector
deliverances by multiplying the regional coefficients by the output per sector in the regions. Since the
output per sector for each region is not readily available, I deduct the data myself. I already inferred
the relative shares of each sector when computing the Location Quotients. With the help of these
relative shares I divide the total output of the region over the different sectors . For example, the
Eurostat data says the total output of the Austrian region Ost-Östenreich is 93798. The relative share
of the sector agriculture in Ost-Östenreich is 0.029. Therefore the output in the sector agriculture in
Ost-Östenreich is 0.029*93798=2731.
The final step in constructing the regional input output table is to calculate the intermediate output ,
imports plus value added and final demand plus exports. These steps can best be made clear by an
example. Table 3 is shows the regional inter-sector deliverances for Ost-Östenreich.
Table 3 regional inter sector deliverances Austria

The intermediate output is the sum of all the rows. The imports plus value added are then equal to
the total output minus the intermediate output. If the columns are aggregated, one can subtract this
from the total output to calculate the final demands plus exports as is illustrated in table 4.
Table 4 regional input output table Austria

Although I now have the regional input output table, my final goal is to calculate the multipliers.
Therefore I will use the Leontief equation as described in Heijman and Schipper (2010) and Jensen et.
al (1979). The Leontief equation can be inferred as follows :
Which means that
Which can be written as
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In this Leontief equation A stands for the matrix of technical coefficients, X denotes the vector of
regional production (output), F is the vector of final demand and exports while I is the matrix of
unity. The
term is called the Leontief inverse (Jensen et al., 1979).
The matrix A is equal to the matrix of regional technical coefficients, which I calculated before. Table
5 gives the matrix of regional technical coefficients for Ost-Östenreich as an example.
Table 5 matrix of regional technical coefficients

Matrix X is a vector containing the output per sector in the region. This was calculated already, for I
needed this information to be able to deduct the regional inter-sector deliverances. Matrix F is the
vector for final demand and exports, which is part of the regional input output table. Table 6 shows
the output vector and the vector for final demand and export for Ost-Östenreich .
Table 6 Output vector and vector for final demand and export

With the help of the Leontief equation an impulse can be stimulated. Suppose the Austrian
government implemented an impulse of 1000 euro in the agricultural sector. How much extra output
would be the result? Remember, we want to know the effect for the whole economy, and not just
the effect within the sector that received the impulse. The Leontief equation that will help to find
the answer is as follows:
We want to know ∆ X when we raise F with 1000 euro. From this formula it becomes clear that we
need to know the inverse matrix (I-A) first. Table 7 shows this matrix for Ost-Östenreich .
Table 7 Inverse matrix Ost-Östenreich
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Since all matrixes we need are available, now we can change the final demand as a way of simulating
an impulse. As an example I will show how to calculate the effect of an impulse of 1000 euro in the
agricultural sector in Ost-Östenreich . To do this I raise the F value for agriculture with 1000. This
gives the new F matrix. Then one can calculate the new X value by calculating the product of the
inverse matrix and matrix F. The new X value minus the old X value gives the effect of this impulse.
The last step in calculating the multiplier is to divide the effect of the impulse by the initial impulse.
Table 8 shows the results for an impulse in the agricultural sector in Ost-Östenreich .
Table 8 multiplier agriculture

By repeating the procedure explained above I was able to define the multipliers for each sector in all
the NUTS 1 regions of the EMU countries.
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5.2 The Results
I computed the multipliers for each of the seven sectors in the NUTS 1 regions or, if the NUTS 1
regions were not available, the NUTS 2 regions in the EMU countries. To give a good impression of
the results I present them in a graph, every time showing the multipliers per sector for each region.
Figures 2 to 15 represent the data I have found in alphabetic order. I will give a description of the
differences within the countries, followed by a description of the differences between countries.

Figure 2 Austria

The first thing one notices when looking at figure 2 is the fact that there is only a small variation in
the multipliers. In almost all sectors the multipliers of Ost-Östenreich are the lowest, with the
exception of the financial sector. The financial sector seems to be the sector with the highest
multipliers in Austria, followed by the construction sector. The sector with the lowest multipliers is
the public sector. Figure 3 shows the multipliers for Belgium divided over region and over sector.
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Figure 3 Belgium

In Belgium the construction sector is strongest in the Vlaams gewest and Wallone, followed by the
wholesale sector. The wholesale sector is important in the Brussels hoofdstedelijk gewest as well, it
even is the highest multiplier in this region. The multipliers for the public sector are the smallest.

Figure 4 Estonia

Estonia is not divided in either NUTS 1 or NUTS 2 regions, so the multipliers in figure 3 are the
multipliers concerning the whole of Estonia. Construction and wholesale are the sectors with the
highest multipliers, whereas the financial sector has the lowest multiplier.

31

Figure 5 Finland

In Manner Suomi, economically the largest region in Finland, the construction sector has the highest
multiplier. Industry and agriculture have the second and the third highest multipliers. The services
sector has the lowest multiplier in Manner Suomi. In Aland construction, wholesale and agriculture
have almost the same multipliers. The lowest multiplier for Aland is found in the financial sector.

Figure 6 France

In France there are three strong sectors: agriculture, industry and construction. Construction has the
highest multipliers. The three weakest sectors are the public sector, financial intermediation sector
and services sector. The wholesale sector multiplier values fall somewhere in between. Centre-est is
the region with the highest multipliers, although the differences are rather small.
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Figure 7 Germany

Germany has a lot of regions, so it is hard to give an overall result. It seems that the multipliers for
the construction sector are the highest multipliers. The lowest multipliers can be found in the public
sector.

Figure 8 Greece

In Greece the highest multipliers can be found in the Voreia Ellada region. The highest multipliers can
be identified in the construction sector. It is not immediately clear which sector has the lowest
multipliers. The service sector seems to have to lowest multipliers in Voreia Ellada, Kentriki
Ellada,and Nisia Aigaiou but the agriculture sector has the lowest multiplier in Attiki.

33

Figure 9 Ireland

In Ireland the multipliers in the construction sector are the highest. The lowest multiplier in Border,
Midland and Western Ireland is located in the financial sector, while the lowest multiplier in
Southern and Eastern Ireland is located in the services sector.

Figure 10 Italy

In Italy the financial sector has the lowest multipliers. The highest multipliers for almost every region
are found in construction, except in the Isole region where the highest multiplier is found in the
agricultural sector.
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Figure 11 The Netherlands

In the Netherlands the multipliers from the construction sector clearly stand out, although the value
of the multiplier in west-Nederland is clearly lower than that of the other regions. In the Netherlands
the financial sector has the lowest multipliers, although for West-Nederland it is a close call between
the multiplier values in the financial sector and the industry sector.

Figure 12 Portugal

It is clear from this figure that in Portugal the highest multiplier values are concentrated in the
Continente region. The construction sector shows the highest multipliers. The lowest multiplier
values are located in the financial sectors.
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Figure 13 Slovakia

The region with the lowest multipliers in Slovakia is Bratislavsky kraj. There are three sectors with
high multipliers, the construction sector, the industry sector and the wholesale sector. In Zapadne
Slovensko, Stredne Slovensko and Vychodne Slovensko the lowest multipliers are located in the
financial sector. In Bratislavsky kraj the lowest multiplier is identified in the agriculture sector.

Figure 14 Slovenia

Slovenia has only two regions. The highest multiplier in both regions is identified within the
construction sector. The lowest multipliers are found in the financial sector. What becomes clear
from figure 14 is that the multipliers in both regions do not differ much in value.
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Figure 15 Spain

Multipliers in Spain are highest in the construction sector as becomes clear from figure 15. The sector
that does worst in multiplier values is the public sector. Communidad de Madrid does have the
lowest multiplier values in almost every sector.
From the figures 2 to 15 it is clear that the construction sector almost always has the highest
multiplier values. The sectors which have most often the lowest multiplier values are the financial
and the public sector. If we turn to differences between the different countries, the country with the
lowest multiplier value in the agricultural sector is Greece, with a multiplier value of 1.24 in Attiki.
The country with the highest multiplier in the agriculture sector is Ireland with a 1.97 multiplier in the
Border, Midland and Western region. The lowest multiplier value in the industry sector is again
found in the Greece region of Attiki, which possesses a multiplier value of 1.31. The highest multiplier
in the industry sector is 2.08 in Nord-Est Italy. In the construction sector the lowest multiplier is 1.52
in Mecklenburg in Germany. The highest multiplier value in the construction sector is 2.32 in Vlaams
gewest in Belgium. In the wholesale sector the lowest multiplier can be identified in Hamburg in
Germany, having a value of 1.08. The highest multiplier in this sector is 2.01 in Vychodne Slovensko in
Slovakia. In the public sector the multiplier with the lowest value,1.16, is located in the Brussels
hoofdstedelijk gewest in Belgium. The highest multiplier in the public sector is located in Estonia and
has a value of 1.66. The financial sector has a lowest value of 1.22 in Isole in Italy. The highest value is
1.80 in West-Östenreich in Austria. The last sector, the service sector, has a lowest value of 1.20 in
Autonoma da Madeira in Portugal. It is striking that the highest value in the service sector, 1.78, is
located in Continente, which is located in Portugal as well.
The average multipliers are given in figures 16 and 17. In figure 16 they are ranged from the smallest
multiplier to the largest multiplier. And in figure 17 the average multipliers per country are displayed.
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Figure 16 average multipliers from smallest to largest

Figure 17 average multipliers per country
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Chapter 6. Conclusions
The sector with the highest multipliers is the construction sector. In almost all countries this was the
sector with the highest return on the simulated impulse. This is in accordance with the predictions
that I found in the literature which are indicated in chapter 4, Infrastructure, an important part of the
construction sector, makes it possible to transport outputs and inputs at lower costs. A better
infrastructure makes a region more attractive, which might in turn lead to more investment. The
country with the highest multiplier in construction is Belgium, having a multiplier value of 2.31 in the
Vlaams gewest. Therefore if the Economic Monetary Union wants to give an impulse to the
construction sector the Vlaams gewest would be the place to do so. The worst region to stimulate
construction would be in Germany where the Mecklenburg region has a multiplier value of 1.52.The
average multiplier in the construction sector is 1.90.
The sector with the second highest multiplier is the agricultural sector with an average multiplier of
1.66. The highest multiplier in the agricultural sector is 1.97 multiplier in the Border, Midland and
Western region in Ireland. The country with the lowest multiplier is Greece, with a multiplier value of
1.24 in Attiki. The fact that the agricultural sector is the sector with the second highest multiplier
values is not surprising given the literature. Agriculture is a sector with a relatively stable demand
and both backward and forward linkages.
The third place goes to the industry sector with an average multiplier of 1.654. The highest multiplier
in industry can be found in Nord-Est Italy, where the multiplier value is 2.08. The lowest multiplier for
industry is 1.31 in Attiki, Greece. Industry scores somewhere in the middle if we look at the overall
level of multipliers, which is according to the expectations based on the literature. The industry
sector has a couple of forward and backward linkages, which contributes to a high multiplier.
However, it is less fundamental than construction and agriculture for most businesses.
The next sector is the wholesale sector, which has only a slightly lower average multiplier value then
the industry sector, namely 1.652.The Slovakian region Vychodne Slovensko has the highest
multiplier value of 2.01. The lowest multiplier in the wholesale sector is 1.08 in Hamburg in Germany,
which is also the lowest multiplier I encountered in this thesis. A multiplier effect of 1.65 can still be
considered as a reasonable high multiplier, as was the prediction derived from the literature based
on the notion that this sector has quite a large share in the employment and GDP.
Now we arrive at the sectors that scored considerably less. The service sector turns out to have an
average multiplier of 1.50. Both the highest and the lowest multiplier in this sector are located in
Portugal. The service sector has a lowest value of 1.20 in Autonoma da Madeira in Portugal and a
highest value of 1.78 in Continente. This seems to confirm the expectations based on the article of
Mohnen and Ten Raa (2000) which says that more and more resources are devoted to services, but
productivity gains are limited. It is contrary to the findings from Domanski and Gwosdz (2010), who
expected the multipliers from the service sector to be higher than the multipliers from the industry
sector. It is also opposite to the expectations from Francois and Woerz (2008) who stressed the
importance of the service sector in high and middle income countries, where services dominate the
domestic economic landscape.
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The financial sector did not perform very well, with an average multiplier of only 1.44. The highest
multiplier in the financial sector was 1.80 in West-Östenreich in Austria. The lowest multiplier, 1.22,
was found in Isole in Italy. Mohnen and Ten Raa (2000) indicated the sluggish growth in the financial
and real estate sector. They relate this sluggish growth to the problem of the before mentioned
effect of low productivity gains after investment in (financial) services. Therefore this result is not
surprising.
The sector that did worst in the multiplier calculations was the public sector with an average
multiplier of 1.41. The highest multiplier in this sector is 1.66 and the lowest multiplier is 1.16. This
seems to be in line with the predictions from Baumol’s law. Another explanation could be that the
public sector has less forward and backward linkages.
Above I derived the conclusions per sector, but in some cases it might be better to know in which
region and sector of a country to invest. Therefore I will now give some brief conclusions about
which sector in which region gives the highest multiplier and which sector and which region in a
country has the lowest multiplier.
Starting with Austria, the highest multiplier in this country is 1.80 in the financial sector in WestÖstenreich. The lowest multiplier in Austria is 1.37 in the public sector in Ost-Östenreich . The sector
with the highest average multiplier in Austria is the financial sector having a multiplier value of 1.65.
The lowest average multiplier in Austria is 1.43 in the public sector.
Belgium has a multiplier value of 2.31 in the construction sector in the Vlaams gewest, which is the
highest multiplier value in Belgium. The highest average multiplier in Belgium is 1.98, which is also
found in the construction sector. The lowest value in Belgium is 1.16 in the public sector, which is
also the sector with a value of 1.27 as the lowest average multiplier.
Estonia was not divided in either NUTS 1 or NUTS 2 regions, therefore the multipliers apply to the
whole of the country. The lowest multiplier in Estonia was 1.37 in the financial sector, the highest
multiplier was 2.14 in the construction sector.
In Finland the lowest multiplier is 1.37 in the financial sector in Aland. The highest multiplier in
Finland is 1.95 in the construction sector in Manner Suomi. The highest average multiplier is 1.81 in
the construction sector. The lowest average multiplier is 1.44 in the service sector.
France has a highest multiplier value of 1.99 in the construction sector located in the region Centreest. The lowest multiplier value in France is 1.35 in the financial sector in the Mediterannee. The
highest average multiplier is 1.88 in the construction sector. The lowest average multiplier is 1.39 in
the financial sector.
Germany’s highest multiplier value is 1.94 in the construction sector in Bayern. The highest average
multiplier in Germany is 1.78 and is deducted in the construction sector as well. The lowest multiplier
in Germany is 1.08 in the wholesale sector in Hamburg. The lowest average multiplier is 1.36 in the
public sector.
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Voreia Ellada has the highest multiplier in Greece, having a value of 1.74 in the construction sector.
The lowest multiplier is 1.24 in the Agricultural sector in Attiki. The highest average multiplier in
Greece is 1.63 in the construction sector, while the lowest value is 1.33 in the service sector.
The highest multiplier in Ireland is 2.05 in the construction sector of the Border, Midland and
western region. The lowest multiplier I encountered in Ireland was 1.33 in the financial sector in the
Border, Midland and Western region. The highest average multiplier was 2.04 in the construction
sector, and the lowest value was 1.37 in the service sector.
In Italy the highest multiplier value can be found in the construction sector as well. The Nord-est
region has a construction multiplier of 2.16. The lowest multiplier in Italy is 1.21 in the financial
sector in Isole. 1.95 is the highest average multiplier, once again located in the construction sector.
The lowest multiplier is 1.26 in the financial sector.
In the Netherlands the construction sector is the sector with the highest multiplier, 2.14 in OostNederland. The highest average multiplier value, also in the construction sector, is 2.07. The lowest
multiplier value is 1.42 in the financial sector. The lowest average multiplier is 1.43 and is located in
the financial sector as well.
Portugal has a highest multiplier value of 2.20, in the construction sector in Continente. The lowest
multiplier value in Portugal is 1.18, in the public sector in Autonoma dos Acores. 1.95 is the highest
average multiplier, unsurprisingly deducted in the construction sector. 1.21 is the lowest average
multiplier, which can be found in the public sector.
In Slovakia the highest multiplier value is 2.20 in the construction sector in Stredne Slovensko. The
highest average multiplier is 2.05 and is located in the construction sector. The smallest multiplier
value is 1.28 in the agriculture sector in Bratislavsky. The smallest average multiplier is 1.46 in the
public sector.
The largest multiplier value in Slovenia is 2.28 in the construction sector of Vzhodna Slovenija. The
largest average multiplier is 2.22 in the construction sector. The lowest multiplier is 1.34 in the
financial sector in Zahodna Slovenija, in this sector is also the lowest average multiplier of 1.34.
The last country for which I derived the multipliers was Spain. Spain has an highest average multiplier
of 2.01 in the construction sector. The largest multiplier is 2.21 and can be found in the construction
sector. The smallest multiplier in Spain is 1.23 in the public sector in Canarias. The smallest average
multiplier is 1.31 for the public sector.
From this I conclude that the country with the highest average multiplier is Slovenia, with a multiplier
value of 2.22. The second highest multiplier can be found in Estonia, 2.14. The third and fourth place
go to the Netherlands and Slovakia with 2.07 and 2.05 respectively. All these multipliers are found in
the construction sector. So, if the Economic and Monetary Union wants to stimulate the economy,
she would do best by creating an impulse in the construction sector in one of these countries. A
possible explanation for the fact that Slovenia, Slovakia and Estonia have such high multiplier values
could be that these country are still developing their infrastructure. The Netherlands might have such
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a high multiplier value in construction because the Netherlands is a distribution country, for which it
is very important to have a good infrastructure network. Another reason for the high multiplier in
construction might be because the Netherlands have a big port in Rotterdam.
In chapter 4 some predictions about the multiplier values were given. Table 5 gives a comparison
between the predicted and the actual average multipliers.
Table 5 predicted vs actual multiplier values

It is interesting to note that the predictions from the literature are quite adequate if you compare
them with the actual multiplier values.
To provide a final impression of the results figure 18 shows a ranking of the fifty highest multipliers.
In appendix 1 a complete ranking of all the multipliers calculated in this thesis is available.
If one looks at figure 18 it is striking that the first eighteen multipliers all indicate a construction
multiplier. This is not surprising given the results I found earlier. All these construction multipliers
have a value higher than two, which is quite high for a multiplier.
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Figure 18 the fifty highest multipliers
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Chapter 7. Possible correlation between GDP per capita and multiplier
values
There might be a correlation between the Gross Domestic Product per capita and the multiplier
values of a country. In this chapter I perform correlation tests and regression tests to see whether
the nominal GDP per capita in a country has a correlation with the multiplier values. This is an
interesting question to ask, since the European Union invests mostly in those countries that have a
smaller economy. If a relatively low GDP is correlated with high multiplier values this is a reasonable
thing to do. The European Union distributes money via its Structural Funds. In the period 2000-2006
there were four structural funds. The European Regional Development Fund (ERDF), the European
Social Fund (ESF), the European Agricultural Guidance and Guarantee Fund (EAGGF) and the Financial
Instrument for Fisheries Guidance (FIFG). The European Regional Development Fund is meant to
“promote economic and social cohesion within the European Union through the reduction of
imbalances between regions or social groups”(European Commission,2010).Another Fund is the
Cohesion fund which is meant for those countries whose Gross National Income is less than 90
percent of the community average. The countries for which I calculated the multipliers that receive
money from this fund in the period 2007-2013 are Estonia, Greece, Portugal, Slovakia and Slovenia
(European Commision, 2008). Although I was not able to find an article describing the correlation
between low GDP and high multipliers, I did find an article written by Ezcurra, (2007) which analyzes
the effect of income disparities on GDP per capita. The analysis is concerned with the question
whether disparities in income have an effect on GDP per capita in the European Union. Ezcurra finds
that large income disparities have a negative effect on GDP growth. If that is the case it might again
be logical to stimulate the economies in those countries which have a smaller economy, although
Ezcurra mainly focuses on income disparities on the personal level. Therefore policies focusing on
employment will be most important with this respect. Ertur et al. find that the economic regions
around a region seem to influence the economic development perspectives of the region. If this is
true, then all countries will benefit if the surrounding countries achieve a better economic status. For
this reason stimulating the economy of a country with a low GDP might have a larger economic effect
than stimulating a country which already has a high GDP. Therefore I might possibly find a correlation
between GDP and the multiplier values.
To be able to say something about a possible correlation I matched all the multiplier values with the
GDP per country I found in the Eurostat database (European Commission,2011).Then I ran a
correlation check with the help of excel. I performed this procedure eight times, for all the multipliers
at once, and for the multipliers per sector. Here I will present the results with the help of a graph.
Furthermore I ran a regression check over the results. These results will be presented for all the
sectors combined and for each of the sectors apart. I expect to find a negative correlation between
GDP per capita and the multiplier value, indicating that a low GDP is correlated with high multiplier
values.

multiplier values
GDP per capita

multiplier values GDP per capita
1
-0,088912392
1

Figure 19 Correlation between GDP per capita and all the multipliers

This negative correlation between GDP per capita and the multiplier values is extremely low, and
provides therefore no proof that there is any correlation between the GDP per capita and the
multiplier values. Graph 1 shows there is no clear linear relationship between GDP per capita and
multiplier value. The value of R squared is only 0.0079 which means that GDP would explain only
0.079% of the variation in the multiplier values. So again I find no proof of a correlation between the
GDP values and the multiplier values.
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graph 1

To be sure there is no relation I performed a regression analysis as well, the results of which are
shown in the following summary output.

Figure 20 Summary output all multipliers

The P value of variable x1 (multipliers) is 0.06 which is more than 0.05 the highest possible value one
would still call significant. Furthermore the absolute one-sided t-value is 1,88 which is too low and
does not show a significant result.
Then I will now turn to the results of correlation and regression analysis for the sectors separately.
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Kolom 1
Kolom 1
Kolom 2

Kolom 2

1
0,076316759

1

Figure 21 Correlation GDP and agriculture multipliers
graph 2

If we look at the correlation between GDP per capita and multiplier values in the agricultural sector
we encounter a positive correlation, which indicates that the multiplier values will be higher in the
regions where the GDP is higher, which is opposite to what one would expect. This positive
correlation is too small to have any meaning at all. According to the R squared only 0.058 percent of
the total variation can be explained by GDP per capita.

Figure 22 Summary output agriculture sector

If we look at the results of the regression analysis the P and T value indicate that there is no
significant result. Therefore we cannot say that GDP can explain the multiplier values in the
agricultural sector.
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Let us have a look at the results for the construction sector.

Figure 23 correlation between GDP and construction multiplier values

In this sector there is a negative correlation, but which seems somewhat larger than the correlation
we encountered before. If we look at the R squared the variation that can be explained by GDP is
only 6% so this is still not a convincing result.
graph 3

The summary of the regression output below shows a t-value and p-value which are just significant.
So the influence of the GDP value might have a significant effect on the multiplier value.

Figure 24 Summary output Construction
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The correlation coefficient I found for the financial sector is represented in figure 25 and gives a weak
positive correlation between GDP per capita and the multiplier values of the financial sector. This
would indicate that a high GDP would lead to higher multiplier values. The R square indicates that
only 6 percent of the variation can be explained by GDP.

Figure 25 Correlation between GDP and financial multiplier values
graph 4

The output summary indicates a significant effect in the t value and the p-value, although the values
are just inside the significant range.

Figure 26 Summary output financial sector
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A regression and correlation analysis was done for the industry sector as well. The table 27 and graph
5 show the results:

Figure 27 correlation between GDP and industry multipliers
graph 5

The correlation between GDP and the value of the multipliers in the industry sector is clearly very
low. The R squared indicates that only 0.01% of the variation can be explained by the GDP. The
regression analysis shows the following results:

Figure 28 Summary output industry sector
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This regression analysis shows there is no significant relation between GDP and multiplier values in
the industry sector. Both the p-value and the t-value are not significant.
Underneath you will find the correlation between GDP and the public sector. Figure 29 contains the
correlation coefficient of this sector. Both the correlation coefficient and the graph indicates a small
negative correlation. The R squared indicates that only five percent of the variation can be explained
by GDP.

Figure 29 correlation between GDP and public sector multiplier values
graph 6

The regression analysis gave the following results:

Figure 30 Summary output public sector
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Again we find no significant effect of the GDP on multiplier values.
Figure 31 shows the results of the correlation analysis concerning the service sector.

Figure 31 correlation between GDP and multiplier values in the service sector

As one can see there is a small negative correlation. The graph shows that the R squared is only
0.0693 which means that the amount of variation that can be explained by GDP is only 7 percent.
graph 7

Let us consider the results of the regression analysis which can be found in figure 32. Here we see a
significant effect. The p-value is under 0.05 and the t-value is significant as well.

Figure 32 summary output service sector
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The last sector for which I calculated the multiplier values is the wholesale sector. Figure 33 shows
there is a small negative correlation between the GDP values and the multiplier values. Here the R
squared is 0.1234 indicating that only ten percent of the overall variation in multipliers can be
explained by the GDP.

Figure 33 correlation between GDP and multiplier values in the wholesale sector
graph 8

Figure 34 Summary output wholesale
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Both the t-value and the p-value are significant, indicating that GDP does have a significant effect on
the multiplier values in the wholesale sector.
I found some small correlation coefficients. Most of the correlation I found was negative, as is in line
with the expectation that low GDP is associated with high multipliers. The share of variation that
could be explained by GDP was small in all cases. Therefore we cannot say there is a strong
correlation between GDP and multipliers. The effect of GDP on multipliers values was only significant
in the sectors Construction, Financial intermediation and real estate, Services and Wholesale and
retail trade plus hotels and restaurants plus transport.
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Chapter 8. Recommendations
In this chapter a couple of recommendations on where the European Union should invest will be
formulated. First I make an analysis of which countries are included in the regional policy of the
European Union, this analysis is based on Baldwin and Wyplosz (2009). In the end I will turn towards
the unemployment rates, for the European Union should not invest in a region where labor is the
restricting factor on economic growth.
For a long time one of the key concerns of the EU has been the divergence between economies in
the European Union. But it was only after 1973 when Ireland joined the Community that the
European Union actually tried to make the divergences between the different countries smaller. The
first improvement towards achieving this goal was the establishment of the European Regional
Development Fund (ERDF), although the budget for this fund was rather minor. This changed in the
1980s when three new members where admitted to the Community. These members were Greece,
Spain and Portugal. The combined voting power of Greece, Spain, Portugal and Ireland led to an
realignment of the European Union spending. The thought behind this decision was that economic
integration would be good for the core regions of the European Union as well. In preparation of the
treaty of Maastricht a new fund was established, the Cohesion Fund. This fund was especially
designed to be spent in Greece, Ireland, Spain and Portugal.
Currently the European Union spends about one third of its budget on less-favored regions. The
regional policy for the period 2007-2013 has three main objectives. These objectives are
convergence, regional competitiveness plus employment and territorial cooperation. Most money is
spent on the objective of convergence, which is aimed at reducing the income differences across the
EU member states.
The spending on regional policy is channeled through the Structural Funds ,the Cohesion Fund and
the Common Agricultural Policy. The funds I mentioned in the previous chapter are part of these
three main funds. The European Union spends a lot of money on physical infrastructure which
includes roads, bridges and regional airports. There is also some money designated for innovations,
renewable energies, energy efficiency and human resources. It is important to bear in mind that the
structural funds are not spend on projects that are appointed at the European level. The national and
regional authorities are responsible for choosing and managing the projects. There are six basic rules
on which structural spending depends. The first principle is the additionality principle, which states
that community funding should not be used to economize on national funds. The second principle is
that spending has to be geographically concentrated. Another principle is that the money should be
spent in the context of broad development programmes that are drawn up by EU members and
approved by the Commission. Furthermore, there should be cooperation between the commission,
the member state, the regional and local authorities, industry and the labor unions in the spending
on projects. It is also stated that the spending should be monitored and evaluated. Finally, the
spending has to be consistent with the provisions of the Treaties and other Community Policies
(Baldwin and Wyplosz, 2009).
For the 2007-2013 period the EMU countries that are included in the Cohesion Fund are Estonia,
Greece, Portugal, Slovakia and Slovenia (European Commission, 2008).
Now we know which of the countries I investigated qualify for funds from the European Union, let us
have a look at the unemployment rates in these countries. This might be an important consideration
because investing in these regions will be less favorable if labor is the restrictive factor in the
production processes. Estonia had a long-term unemployment percentage of 6.1% in the year 2000
and 7.7% in 2010. Greece had a long-term unemployment rate of 6.2% in 2000 and 5.7% in 2010.
Portugal had a 1.7% long-term unemployment in 2000 and 5.7% in 2010. Slovakia and Slovenia had
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respectively 10.3% and 4.1% of long-term unemployment in 2000 and rates of 9.2% and 3.2% in 2010
(European Commission, 2011).
To give a good overview of the multipliers and accompanying unemployment rates I put all the data
in a scatter plot, in which the red lines indicate the average multiplier value and the average
unemployment rate. In this way four quadrants are created. The countries the European Union
should invest in are the countries in the upper right quadrant.

scatterplot 1

The countries that are in the upper right quadrant are Slovakia, Estonia, Italy, Greece and Spain. The
highest multipliers belong to the construction sector.
Therefore I make the following recommendations: The European Union should Invest most in
Slovakia, next in Estonia Italy and Greece and also Spain. Those investments will most likely have the
greatest returns. The investments in Estonia, Slovakia and Greece would fall under the Cohesion
Funds. The best sector to invest in is the construction sector, which has most often the highest
multiplier values. So the fact that the European Union often invests in infrastructure seems to be a
plausible thing to do.
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Chapter 9. Discussion
Although I found some clear results concerning which regions and which sectors in the Economic
Monetary Union have high multipliers as can be found in chapter 5 and 6 in this thesis, there are still
a couple of remarks that need to be made concerning those results. The results are based on data of
the year 2000, so one might ask to what extent these results are still relevant today. After all, we did
experience an economic crisis since the year 2000, which might have altered some sectors in being
more or less productive. Then there is the current euro crisis, which might have an influence on the
export or production of the countries involved. Greece particularly is forced to make large budget
cuts, which lead to a number of measures which have a large impact on the Greece society.
Furthermore, there were some strange findings in some of the final demand and export values. In a
couple of regions I found a negative final demand and export value, which should not be possible.
The regions and sectors that have this strange outcome are the agricultural sector in all three regions
in Belgium, the industry sector in Manner Suomi in Finland, the industry sector in Kentriki Ellada,
Attiki and Nisia Aigaiou in Greece, the agriculture sector in Zuid-Nederland in the Netherlands, the
financial sector in Portugal, the agricultural sector in Stredne Slovensko and Vychodne Slovensko in
Slovakia and the industry sector in Noroeste,Communidad de Madrid, Centro and Sur in Spain.
Although this might seem to be a large amount of strange data, if we compare it to the large number
of positive outcomes the number of negative outcomes is more reasonable. I cannot explain what is
the precise reason for this phenomenon, since I followed exactly the same method in calculating
these final demand as I did with the other results. It is striking however, that if there was a fault in
one sector in a region of a certain country, the fault often repeated in the same sector in other
regions of this country. There might be a slight difference in what sectors Eurostat included in their
broad sector categories and the way I distributed the sectors over the different broad sector
categories. This might then explain the negative results in final demands and export. There might
also be a dissimilarity because I used the employment rates as a measure for the output of a sector
to calculate the Location Quotients. Then I used those Location Quotients to construct the regional
input output tables, which included the final demand and exports. If the employment rates were not
an accurate measure for output in all cases, than this might explain the negative final demand and
exports. The effect those negative results had in calculating the multipliers might be rather small. To
calculate the multiplier one simulates an impulse and sees what is the effect on the total output in a
region. The effect should be the same no matter whether the initial value was positive or negative.
Each time there was no data available for the NUTS 1 regions I used the information on the NUTS 2
regions. This inevitably creates a bias in scale. I took this bias for granted, to be able to say at least
something about the country in dispute. It seemed to me that one can better look at a smaller scale
than at a larger scale, for looking at the NUTS 0 level might hide important regional differences. On
one occasion I had to use the 2001 data in calculating the Location Quotients, for the data on the
year 2000 were absent. This was the case for Slovenia. For Belgium I used the 2001 data on
agriculture in the Brussels hoofdstedelijk gewest. The reason was that data for 2000 was lacking only
in this region, and I wanted to have a guidance on the possible values. The data for the service sector
in Slovenia were missing as well, but I could not find reasonable estimates and therefore I inserted a
zero value. Of course this might create a bias in the results as well.

57

Damanski and Gwosdz (2010) name a number of general weaknesses and limitations of multiplier
effect research. They point at the fact that it are often large regions that are compared, as is the case
in this thesis. If one concentrates on large regions, one might miss out on the inter linkages and
details of smaller regions. If the results that are found are implemented on smaller regions or on
business level, they do not take into account the effect of economies of scale. In case one takes as a
measure for output the number of jobs, this might not take into account the differences in the
quality of jobs and the productivity of the workers. Furthermore Damanski and Gwosdz point at the
simplifications that need to be made to be able to apply multiplier calculations. On the other hand,
they also recognize that simplifications are inevitable for any kind of social research.
Although there are some clear policy recommendations that can be made with the help of the
multipliers that were calculated in this thesis, one should always keep the actual situation in mind.
Although building roads may be useful in a lot of circumstances, if there are already three other
roads going the same way, a fourth road might be unnecessary. So although the multipliers I found
in this thesis can indicate where investments are expected to be profitable, one should look at other
factors influencing the economy as well.
A few remarks need to be made concerning the correlation and regression analysis which I
performed to see if there was a relation between GDP and multiplier values. I used the GDP per
capita values for the year 2000 on country level. This gave no clear results. I tried to compare the
GDP per capita for the NUTS 1 regions to the multipliers as well, but these data were not available.
There are data for the NUTS 2 regions however. The problem is that I could not easily derive the data
for the NUTS 1 regions from the NUTS 2 regions. To go from GDP per capita on the NUTS 2 region to
the NUTS 1 region one should multiply the GPS per capita per NUTS 2 region by the number of
inhabitants and aggregate the outcomes for the NUTS 2 regions that form a NUTS1 region, and then
divide the GDP by the number of inhabitants in that region. There were also data available on the
total GDP on NUTS 2 Regions, but by taking the absolute GDP per region one cannot get a good
insight in the possible relationship, for than the bigger countries will always have a higher GDP.
For a more extensive understanding of the multiplier effects I calculated above, one could include
more sector categories than I used in my thesis. Furthermore one could focus on smaller regions, or
could even include companies in their research. In this thesis I focused on the EMU countries, while
one could be interested in the multiplier effects in the whole European region. Another possible
option for future research could be to gather more recent data, and to compare the results with the
results I found in this thesis, to be able to tell something about the effect of the recent financial crisis.
Finally one could do more intensive research regarding the relationship between the GDP and the
multiplier effects.
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